Molecular cloning and expression of a Eucalyptus gunnii cDNA clone encoding cinnamyl alcohol dehydrogenase.
Cinnamyl alcohol dehydrogenase (CAD) catalyses the reduction of hydroxycinnamyl aldehydes (sinapyl, paracoumaryl, coniferyl aldehydes) to the corresponding alcohols which are the direct monomeric precursors of lignins. Recently, we have purified from Eucalyptus gunnii two isoforms of CAD (CAD1 and CAD2), distinct in their biochemical and functional properties. In this paper, we report the cloning of a CAD cDNA (pEuCAD2) isolated by screening a lambda gt11 library generated from cell suspension culture of Eucalyptus gunnii, using a tobacco CAD cDNA as a probe. This full-length clone (1392 bp) encodes a protein of 356 amino acids which corresponds to the subunit molecular weight of the CAD2 isoform. Sequence analysis revealed that CAD2 is very well conserved among species (78% homology with CAD from tobacco, a herbaceous angiosperm, and 81% with the partial sequence from a gymnosperm, loblolly pine). The identity of this clone was unambiguously demonstrated (1) by comparison with peptide sequence data from purified CAD2 and (2) by functional expression of the recombinant enzyme in Escherichia coli. Recombinant CAD showed the same properties as the natural isoform CAD2, in terms of electrophoretic mobility, polypeptide structure, substrate specificity and antigenicity. The CAD2 transcript is equally abundant in stems and leaves and at the limit of detection in roots. At the tissue level the CAD2 gene is highly expressed in xylem and virtually undetectable in phloem.